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DETAILED ACTION 

The examiner acknowledges the receipt of applicants' arguments dated 
08/23/2010. Claims 1-5, 7, 9-10, 13-27 pending. 

Applicant's request for reconsideration of the finality of the previous office action 
was persuasive and, therefore, the finality of the previous action is withdrawn. 

Rejections and objections made in previous office action that do not appear 
below have been overcome by applicant's amendments and therefore the arguments 
pertaining to these rejections/objections will not be addressed. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1-5, 7, 9-10, 13-18, 20, 24 and 27 are rejected under 35 U.S.C. 103(a) 
as being unpatentable by Towns (WO 03/035714). 

2. Regarding Claims 1-3, 24-27, the applicant claims an optionally substituted 
oligomer of polymer comprising a repeat unit of Formula 1 : 
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Formula 1 

Wherein n is at least 1 ; each A is N or P; each Ar1 and Ar3 is arylene or heteroarylene; 
Ar2 is arylene or heteroarylene containing a linking ring to which the two A atoms are 
both directly linked and at least one of Ar1 or Ar2 is substituted with at least one 
substitiuent. Applicant further claims a second repeating unit wherein the second repeat 
unit is selected from optionally substituted phenyl, fluorene, spirobifluorene, 
indenofluorene, heteroaryl or dihydrophenanthrene. 

Towns discloses an oligomeric material where the first repeat unit is represented 
by formula T-1 (page 4): 




Formula T-1 shows n =1 , N corresponds to applicants' A group, Ar1 corresponds to 
applicants' Ar1 , Ar2 corresponds to applicants' Ar2 and Ar3 corresponds to applicants' 
Ar3. The Ar2 linking group connects both N atoms. Formula T-1 is a specific example of 
generic Formula T-1 A (page 3): 
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Xj—Ari— Ar 6 — N-Ar 8 — N-Ar 10 -Ar 2 -X 2 
Ar 7 Ar 9 

vhe an <? ai nrne or different s> tbte groups and when A 

Ar e , Ar>, Ar e , Ar Sl Ar< 9 are the sanie or different substituted or unsubstrtuted sr/l or 

heteroaryi groups, Examples of groups Ar s , Ar 2l Ar 3) Ar 4 , Ar s Ar s , Ar 7> Ar 5l Ar &> and Ar 10 
Wiids such groups as phenylene, thiophene, pyrrole, furan, pyridine and bsphenyfene. 

The aryi or heteroaryi groups Ar S[ An,. Ar* s Ar& Aj>, Ar 8l Ar a , and A% may be substituted 
with moieties selected from the group c roprteing alkyf perfluoi as , si laryi aryfatkyi, 
1 fter' jryl aryf alto gryio / and mioaiis Profen 3 substituents are butyl and sec- 
butyl. 

Formula T-1 A shows that Ar6/Ar8 and Ar9/Ar7 which correspond to AM , Ar2 and 
Ar3 in applicants' Formula 1 can be a perfluoroalkyl substitiuent (per claim 2-3 and 24- 
26) (page 4). 

As Towns discloses Formula(s) T-1 and T-1 A which encompass applicants' 
Formula 1 where each of the Ar groups can be substituted with a perfluoroalkyl 
substitiuent, it would have been obvious for a person of ordinary skill in the art to have 
made a series of monomers with varying location of the substitution at Ar6-Ar10 which 
would have included perfluoroalkyl substitution at Ar6/Ar8 and Ar9/Ar7 position which 
read on the instant limitations. 

Towns also discloses that Formula T-1 can also be a part of the copolymer T-2 
(page 11): 
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Copolymer T-2 shows the second repeat unit is a fluorenyl monomer (per claims 1 and 



27). 



3. Regarding Claims 4 and 5, Formula T-1 shows Ar1-Ar3 as phenyl groups. 

4. Regarding Claims 7 and 9, copolymer T-2 shows the monomer 1 conjugated to 
monomer 2 (per claim 7) and Ar3 can be substituted with an alkyl group or 
perfluoroalkyl group (page 4) (per claim 9). 

5. Regarding Claim 10, Towns discloses a blend of copolymer T-2 and another 
organic compound (page 13). Copolymer T-2 can be used as hole transporting material 
(page 2). 

6. Regarding Claims 13 and14, Towns show that Formula T-1 (shown above) can 
have bromide as a leaving group (LG) (page 4). Copolymer T-2 (above) shows the 
second repeat unit is a fluorenyl monomer. Formula T-1 shows n =1, N corresponds to 
applicants' A group, Ar1 corresponds to applicants' Ar1, Ar2 corresponds to applicants' 
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Ar2 and Ar3 corresponds to applicants' Ar3. The Ar2 linking group connects both N 
atoms. Ar3 can be substituted with an alkyl group or perfluoroalkyl group (page 4). 

The reactions can be catalyzed by palladium (variable oxidation state metal) 
(page 6) (per claim14). 

7. Regarding Claim 15, Towns discloses that reactions can be catalyzed by 
palladium (variable oxidation state metal) (page 6) in the presence of a base (page 8). 

8. Regarding Claim 16, Towns discloses that in a monomer one LG can be a 
reactive boron group and the other LG can be a halogen (page 8). 

9. Regarding Claims 17-18 and 20, Towns discloses that the polymers or blend 
(page 13) (per claim 18) can be used in an optical device which can be an 
electroluminescent device (page 12) (per claims 17 and 20). The polymers or blend is 
located between two electrodes (page 13) (per claim19). 

10. Claims 21 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Towns (WO 03/035714) in view of Allen (US 6,858,703). 

1 1 . Regarding Claim 21 and 23, Towns discloses that the copolymers can be used 
in an electroluminescent device (pages 12 and 13) but fails to mention a switching 
device. 
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Allen discloses that triarylamine polymers are used in optical sensor, switching 
devices and field effect transistors (column 83, lines 20-30). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to have used the electroluminescent device of Towns in applications 
taught by the prior art which would have included the applications disclosed by Allen 
which reads on applicants' claimed applications. 

12. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Towns (WO 03/035714) in view of Allen (US 6,858,703) and further in view of Hirai 
(US 6,740,900). 

1 3. Regarding Claim 22, Towns in view of Allen disclose triarylamine polymers used 
as a field transistors but fail to mention the structure of the device. 

Hirai discloses that an insulator layer can be placed in various locations with 
respect to the gate, drain and source electrodes in an organic thin-film transistor. 

Hirai discloses that the organic thin-film transistor contains a 
organic semiconductor layer 3, a gate electrode G, a drain electrode D, and a source 
electrode S that are in Figure l(a) shown below: 
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FIG. 1 (i) 




Hirai further discloses that a dielectric layer (field-effect transistor) serves as gate 
insulation layer 2 (column 7, lines 44-45). The above figure shows that the gate 
electrode G and the organic semiconductor layer 3 are both in contract with the gate 
insulation layer 2 located on side one. In addition, the above figure shows that the 
source electrode S and the drain electrode D are located on the organic 
semiconductor layer 3 on side two. 

Hirai shows in the prior art that the claimed structure can be use as a field effect 
transistor. 

With the reasonable expectation of success a person with ordinary skill in the art 
at the time of the invention would have selected from known field-effect transistor 
structures and readily substituted the conductive polymers disclosed by Towns (T-2) for 
the organic semiconductive layer 3 disclosed by Hirai in Figure I (a) since the 
conductive polymers of Towns would be functional equivalents to the polymers typically 
used to make an organic semiconductive layer. 
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14. Claims 1-5, 7, 9-10, 13, 17, 19-20 and 27 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Antoniadis (US 5,948,552) in view of Bradley 
(Advanced Materials, 1999, Vol. 11, No. 3, pages 241-246). 

15. Regarding Claims 1, 7 and 27, the applicant claims an optionally substituted 
oligomer or polymer containing a repeat unit of Formula 1 : 



Wherein n is at least 1 ; each A is N or P; each Ar1 and Ar3 is arylene or heteroarylene; 
Ar2 is arylene or heteroarylene containing a linking ring to which the two A atoms are 
both directly linked and at least one of Ar1 or Ar2 is substituted with at least one 
substitiuent. 

Antoniadis discloses formula A-1 (column 9, line 45): 




Formula 1 
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Formula A-1 shows n =1, N corresponds to applicants' A group, Ar1 corresponds to 
applicants' Ar1 , Ar2 corresponds to applicants' Ar3 and the phenyl linking group 
corresponds to applicants' Ar2. The phenyl linking group connects both N atoms. 

Antoniadis fails to mention a second repeating unit wherein the second repeat 
unit is selected from optionally substituted phenyl, fluorene, spirobifluorene, 
indenofluorene, heteroaryl or dihydrophenanthrene. 

Bradley discloses that fluorene-triarylamine copolymers offer some advantages 
over a purely triarylamine based system. Bradley teaches that when N,N'-diphenyl, 
N,N'-bis(3-methylphenyl)-(1 ,1'-diphenyl)-4,4'-diamine) (TPD) is combined with a more 
soluble polymer (fluorene based) the resulting copolymer is more processible and has a 
higher hole mobility (page 242). The copolymers can be represented by the Formula B- 
1: 



Formula B-1 disclosed by Bradley shows the same triarylamine based repeating unit as 
Antoniadis copolymerized with a fluorene derivative which is a more soluble repeating 
unit. Copolymer B-1 shows monomer 1 in conjugation with monomer 2 (per claim 7) 
and the second monomer is fluorenyl (per clam 27). 
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As Bradley teaches that such copolymer produce higher hole mobility than 
polymers with only the triarylamine component present, one could envisage adding a 
more soluble monomeric species to the polymers of Antoniadis to improve the 
processibility and promote higher hole mobility. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to have modified the polymers of Antoniadis by adding the more soluble 
repeating units (fluorenyl) of Bradley since Bradley teaches that the resulting copolymer 
that read on the instant limitation improve processibility and hole mobility properties. 

16. Regarding Claims 13-14, Antoniadis discloses Formula A-1 above where A can 
be a halogen atom (column 4, lines 21-22) which corresponds to applicants' LG group in 
Formula II (claim 13), n =1 , N corresponds to applicants' A group, AM corresponds to 
applicants' AM , Ar2 corresponds to applicants' Ar3 and the phenyl linking group 
corresponds to applicants' Ar2 linking both N atoms. The reactions can be catalyzed by 
palladium (variable oxidation state metal) (column 10, lines 29-30). The addition of a 
second repeating unit was discussed above. 

Antoniadis also discloses that the reaction can be carried out in the presence of a 
catalytic amount of a divalent nickel salt (column 1 1 , lines 23-26) (per claim 14). 

17. Regarding Claims 2-3, Antoniadis discloses in Formula A-1 that the R 
substitiuent on the phenyl linking group (called Ar2 by applicant) can be a C1-24 
hydrocarbyl (alkyl) group (abstract). 
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18. Regarding Claim 4, Antoniadis discloses that the phenyl linking group which 
corresponds to applicants' Ar2. Ar1 of Formula A-1 can be an aryl group C6-18 which 
includes a phenyl group (abstract). 

1 9. Regarding Claims 5 and 9, Antoniadis discloses that Ar2 in A-1 which 
corresponds to applicants' Ar3 can be substituted with C1-24 hydrocarbyl (alkyl) alkyl 
group (abstract). 

20. Regarding Claim 10, Antoniadis discloses the polymers are combined with at 
least one organic compound and functions as a hole conducting (transporting) layer 
(abstract). 

21 . Regarding Claims 15 and 16, Antoniadis discloses that Formula A-1 (shown 
above) can form a copolymer with a second aromatic monomer as shown below 
(abstract): 
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The reactions can be catalyzed by palladium and sodium t-butoxide (base) (column 10, 
lines 29-30) with A (LG, leaving group) being chlorine or bromine (column 9, line 50 and 
column 8, lines 43-44). The A (LG, leaving group) can also be boronic acid derivatives 
catalyzed by palladium (column 13, lines 22-25). 

22. Regarding Claims 17 and 19-20, Antoniadis discloses that the conductive 
polymer composition can be used in an electroluminescent device (optical device) 
(abstract) (per claim 20). The hole conducting layer/hole transporting layer is formed 
from the poly (arylmine) (oligomer, per claim 17) (column 3, lines 65-66) (column 5, 
lines 1-3). The hole transporting layer is located between the anode and cathode(per 
claim19), see figure 1 below: 




23. Claims 21 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Antoniadis (US 5,948,552) in view of Allen (US 6,858,703). 

24. Regarding Claim 21 and 23, Antoniadis discloses that the copolymers can be 
used in an electroluminescent device (abstract) but fails to mention a switching device. 



Application/Control Number: 10/582,459 Page 14 

Art Unit: 1786 

Allen discloses that triarylamine polymers are used in optical sensor, switching 
devices and field effect transistors (column 83, lines 20-30). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to have used the electroluminescent device of Antoniadis in applications 
taught by the prior art which would have included the applications disclosed by Allen 
which reads on the instant limitations. 

25. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Antoniadis (US 5,948,552) in view of Allen (US 6,858,703) and further in view of 
Hirai (US 6,740,900). 

26. Regarding Claim 22, Antoniadis in view of Allen disclose triarylamine polymers 
used as a field transistors but fail to mention the structure of the device. 

Hirai discloses that an insulator layer can be placed in various locations with 
respect to the gate, drain and source electrodes in an organic thin-film transistor. 

Hirai discloses that the organic thin-film transistor contains a 
organic semiconductor layer 3, a gate electrode G, a drain electrode D, and a source 
electrode S that are in Figure l(a) shown below: 
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FIG. 1 (i) 




Hirai further discloses that a dielectric layer (field-effect transistor) serves as gate 
insulation layer 2 (column 7, lines 44-45). The above figure shows that the gate 
electrode G and the organic semiconductor layer 3 are both in contract with the gate 
insulation layer 2 located on side one. In addition, the above figure shows that the 
source electrode S and the drain electrode D are located on the organic 
semiconductor layer 3 on side two. 

Hirai shows in the prior art that the claimed structure can be use as a field effect 
transistor. 

With the reasonable expectation of success a person with ordinary skill in the art 
at the time of the invention would have selected from known field-effect transistor 
structures and readily substituted the conductive polymers disclosed by Antoniadis (K-2) 
for the organic semiconductive layer 3 disclosed by Hirai in Figure I (a) since the 
conductive polymers of Antoniadis would be functional equivalents to the polymers 
typically used to make an organic semiconductive layer. 
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Response to Arguments 

The examiner has addressed the limitations of claims 1 which were omitted form 
the previous office action. The basis of the rejections based on Towns has been 
changed as Towns does in fact teach substitution of the Ar1 and Ar2 aryl rings. As a 
result, applicant's arguments relative to Towns substitution of the Ar1 and Ar2 will not be 
addressed in this office action. 

Applicant argues the heteroaryl groups in Towns Formula T-1 are not in scope 
with the limitations of claim 1 . 

The examiner counters that the claim language is open ended and allows for 
additionally compounds in applicants' Formula 1. 

Applicant argues that Antoniadis only teaches triarylamine amine polymer but not 
copolymers with the second monomers. 

While Antoniadis does not mention a second monomer as claimed by applicant, 
Bradley discloses that fluorene-triarylamine copolymers offer some advantages over a 
purely triarylamine based system. Bradley teaches that when N,N'-diphenyl, N,N'-bis(3- 
methylphenyl)-(1,1'-diphenyl)-4,4'-diamine) (TPD) is combined with a more soluble 
polymer (fluorene based) the resulting copolymer is more processible and has a higher 
hole mobility (page 242). As Bradley teaches how such copolymer produce higher hole 
mobility than polymers with only the triarylamine component present, one could 
envisage adding a more soluble monomeric species to the polymers of Antoniadis to 
improve the processibility and promote higher hole mobility. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure Towns WO 03/000773. 

Towns discloses an arylamine oligomer represented by the following formula: 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GREGORY CLARK whose telephone number is 
(571 )270-7087. The examiner can normally be reached on M-Th 7:00 AM to 5 PM 
Alternating Fri 7:30 AM to 4 PM and Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on (571) 272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 




which jsey fee substituted or ar.aubstituted,. where x la 0 or 1 
and each Ar is the same or different from the others and 
independently is a substituted or vtaaabatitvted aryi cr 
heteroaryi group. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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